» : 510^1 KkPcIk € hb s 4 7 1 &=) 
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n jTi&v lt^£- fa t m v riffijPc 


.4ff iS L «$) -5 § 5 / —*0 

oii *5 

•iWSLPSS 5 


12 


13 


14 k 


15 


4-8 y Q »)i L ^iiix^ MW 

. l*z S5 0 c^mmm i838^ 

7-20^ry.12 

'7 H£#- '7 fits 13-15mm •• ■•••13 

v>|gfl§^- u F-=e^ = ini t r-v a 0 f f .14 

/$F§^$ 5 fi> 6-20 mm dH-i^'fjf / 10-20 f^T ’U 7 X' Q 

?E® .L*S 3 5 0#») 

TvV' -t ' ■''© 15-45mm 6-8f^T !) 0 

MUM MM 

• • ..M05 cm?l®f 1838 ^) c ^5 $ 5 (ISII1856 4£) 

f3Mfe*\ 20-50 cm ^'3-6$7 Jo 

.S^:KU 5 3 5 

ll^'WX^WI, 14-20 cm ^ 2-3 ^: D 

.ssib s <:*#$?#) 


5 &0fcLa>fef4&b'&§rW»/ 
#JS!Itlli£ = iM r- (*h> 

l l i i 

M. Kumazawa : Comparative Studies on the Vernation in the 
Banunculaceze and Berberidaceae. (Ill) 

e- 

^'jurs^Kt, mis % m»ir 

/M!1-T]b]X 7V^ / I h^|E- 3 Aresoh- 

oug (1896), Wettstein (1898), Hansgirg (1903) a 7r, ^WL^WiMM 
hi^ 7 Vf +> 0 

— 13 — 
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® m m w. m 


% t = ■% % t m 


SI^TTM X>v#g* =, M ; XAXA^^7 ? 

t^r\ TftW 7 'ikWtim^ik '>XA T ^IeTTpP 7 TTTT'r- A X 7 -HTfT 
T® '>, v;-7-r jjJfH '> , mW&&&* >-brS]'>#H f x m / TUMT t-a- 0 

'1/ Hepatiea, Delphinium grandiflorum 7 $fl X\M.1L 'Xx/tfit X, 

x#it ms m m 7** wa ^ r ^ o 

TO^^tt^xx^ii^'ira y x^Tr 

W< 

7 4 <77<& Pceonia, Delphinium, Consolida, Aquilegia, Semi- 

aquilegia, Caltha, Trollius, HelleborusX Xanthorhiza, 
Nigella, Clematis, Ranunculus, Adonis, Pulsatilla, 
Hepatiea, Miyakea Ttf —7 Anemone 

17) |f fif Berberis, Mahonia, Caulophyllum, Plagiolegma, Achlys, 

Ransania, Podophyllum, Diphylleia, Nandina 

77 V-X 

5 ^©|) Glaucidium, Hydrastis, Cimicifuga, Actcea, Anemonop- 

sis, Coptis, Eranthis, Trautvetteria, Callianthemum 2) 

Xl tf—iTT ^ -4«^mowe. 

3 £> E pimedium 

Tfj ft'RTr Glaucidium, Hydrastis, Coptis, Eranthis, Epimedium Xl tf—‘TT ^ 

iwmowe X'^m±mwm7 XM V Tig x ?vr\ j& / 

>-»- 2 vT 0 / H|*3 7 TIS14 F 

m±m 7 Tigt% f isatix = 2 &xx 

±m^TM ypR -A\ iiii/T®x;ii|M{ij| 7 T4TTTfx x-T 

M '>x|j||x ^ 0 

^^xT®14^^iax;b-&7 > M&MrS'V 7 X m 

x||^ = Tigi4Xig,^xfiI| F TT?^ 0 XM.7&M7 x^'fif4§ = 
T jgx;b-=e7 > , ^HffiH^Tig x;v^& XT 4* HtJl§ F TT7 V d ^ 

>•* hIP, / ^4‘ — T!lffB X T T '7 ^ Aconitum 7 f*) % #fT 4 77 A. mitakehse Nakai 

x ^±i u a v -wiMtu x ?i,7 (Fi g . ii, 4) tts- Tig 

]) Diez (1887) x 'Helleborus niger / I^IT'TM * 1 mi® S't - T 0 

® 1 ' Mk 1 ' ' WtXi$XAM x 


14 — 





715 


if, ^ '> v v t 7 im (Fig. n, 2 ) ?= % j&g|£. 

7 > 4 'l> b '> 7 ^ 15 ;-a^* 9 ^ x>3 b if i- 0 tLco- 

nitum gigas Lev. et Van. IWHi-xT^if, 77 

= T7r^\ 4&7V—i ZbM b V v 3 9 —tjSK_b- 7b 
'> 7 4;7- if - It if T ;u Q # 7 x- #;g * '7 7 7 7 7 

7>^r^'f Fig, 11, 8 

i jjfl^T*M o 3 i 3|P^ Aconitum mdtakense — ]|£7 x '7 7 |H§ 5 | 1 b v 

^o 

XThalictrum x^HSl!i11^711#^ BBS — Sift if ,^3^ 3 9 |fe{±ix 

(Fig. 4, 12 ) 7 w^y if #7 o Cv>- Tha- 
lictrum t-uberiferum 7^- 5 r’lfe2l ; » ^O, 2 T . hiusuanurn O ( L/#i £> JO 7 

y?^rmsmst#Affirm 

$iy r j$;J'%M~M< : *X 0 ^fefg'b '>r|,v4 ( p iOljU^lfr^T^xii/^ 
i IT*M7i* 4 •=& 7 b irTciL^^ — d6 i -^—*Zl i 

M ~ i~ 7 0 

Ig; x ;V = 67 optis, Anemone coronaria S %p 7 ffi4^jf ffi? f = ^^§- 

7 TllH4if II 7 rifrT 9 , Cimicifuga 7 #p TSfiSli i i 7 7 X\ 1-ff^ 3 
9 i§S>f Ffxfiii i «EH i i» 7 IftHX JV T® 7 .77 ±ir& / 7 77 —^, 

Aconitum -JL^H 73£4.lif% 7 7^^TjS'[.4^7K'9' X, ^ 

^3 9 ft;7||7 ^T^[4^^iJ,X7H#^7T7V7^*^T7V 0 7 

M 7 #7ff = ^j^y 7 fgiSj^e-7-H' b^7ifj&Fiif 

=# / o" >> > (.Thalictrum i ^fl 7 . #81 7 JMJ - Tjg‘14-^il0 / Di~8L!S: i |0lS 

ifTir, 0^S=m!=H^if|4i^i-"f i v7|^ii h x vX) ^L«e- 

mowe ^-i W^'7^fSSP3-^77 7 {flj if 7-4 0 I&7 ^J|v^Tj3H4*IlL^ 

14 7 ISiSif, 0 J3 if - ^-i- 7V =■ 3 7 x ytf = 2fel& ^7 v ;v^£ 7 

^t7i/7i7il 0 

^Ij^f 1' 7 # Anemone jth 7 ft ^ 

Hepatica,Pulsatilla 7 7 '7 7 77 A^~TA'iu.7 s 7A'jf , Pulsatilla, Hepaiica 

7x‘|i|^X7b' ; & 7 0 Anemone 

4* - ^H#5if BJ Q - j»J-T)3'7 7‘ if 7TO X 7b^& 7 b ,H 

AL 7 b ifiH^'7x^77 0 11/^ 


— 15 
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A. stolonifera $ /L £> A, $ 5 (Fig. 6, 4), 4.. altaicus % < -4. yZac- 

cida iC p, 4.. corowaria (Fig..6, 7), A. fulgens, A. Keiskeina £ i ) 

ffijfTA'o A. narcissifloraJ(t < (Fig. 15, 2), 

4.. borealis l) , A. virginiana9 A. canadensis X) 4.. cylindrical, A. rivularis X) , A. 
mexicana X) jf~7 n> 0 f$9/=- Anemone japonica L- 5 <36 V> A <( (Fig. 6, 9) 

'fib — I^J If :7 4 0 ]tfc 7 Pulsatilla, Hepatica 7 4»emow« 

"f® 4 |§ b 99 ■=& / 7 ^ 7 A'47L' 3 1? Bff 7H ^A— 


2fe b 7 Wi^ 0 

•fpj Anemone japonica 9M 7 AA#n4\ V h 

<& t"!4V M'V4^7 IWJSll4*4 o 

|f$5{. 7 Caulophyllum /' Leontice 7 7 1 '> 4 Aji, 

$j| b 9'T A9\ Tisohler (1902) ^&|^ = Leontice 

ji/Jf , Caulophyllum 7 y W'^ —4 ^=& 7 7|^4 7^, [# 
5 a 144' 7^ 3 M ft® '7 7" A- A 31 b -t , hIB 4 Anemone 4 1 — 4S J 4 Mrf :t ^ A3|b 
b jffj|ift 7 7 /u 0 fH.7 Caulophyllum, Leontice 7 B BUM 1 

77 7 mMdfm * # 4 |r7A 0 

A 9 ^|fpj 7 TM't& V It 5A[4 7 Igm V 9 A , ^1 Vernation b 7§f^ 
VjiLA=, Aquilegia-type, Anemone-type 7 Vernation 7|^1 f 

>> 7 ^ 7 It 4r W9' T A 0 Anemone-type 9 ^ Clematis, Adonis, Hepatica, Pul¬ 
satilla, Ranunculus Jj/-9 9) ff^-y #77 Jj§ Alt W J V K E rant his, Anemonopsis, 
Cimicifuga, Act oca. Coptis, E pimedium 7TT*jHEilS7'7 1 , Anemone 9^'tSijA 
7 7 ’>7 -4-A 0 V Aquilegia-type =-~7 9 9 ■>'Aquilegia, Semi- 

aquilegia Tf TitTrffiJ . CalUanthemum /'f i® 34 . Thalictrum 9 7» y 7 

> 4- = M 74>7l-7 l^T/aiAAIE7 7 WU 0 

5£7A = £7i4.V 7 J[A b , Vernation 7 b jtfc 7-|4^ b 4 Rfl - 

7 7 7 7 4 0 lbft4- w< Anemone-type, Aquilegia-type 14. 


7 1/1 V 9 u 7|i#- 3 !) , 7^7 

®®ft7jlt3K= a v M = 4&£=&m-k? 7'Tyi-3\ 

7'JJ ^0jS~MM9 1/9 $t,^-r^r/^e/9TV, 3 l7r = 
^■@^154 =•##14 7 n/i-o 

— 16 — 
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: 5 t ® « L & It PcTk. tf 16 / itHjtalLlfcife -Md y CJV-1) 


7 Vernation 7 2^^; 7 4f x A K x ^ T A 

if, 3 ^ =^-?;V;vg> , vJ'|: 7 : ' 7 A 7 7 . 77 7 7^7 A c X 

ttWffi&Wi 7 1§ V ^ A Aquilegia-type, Anemone-type 7 ^§-£> - ;frVr, TjS 
S'IDaM#' fffl &M& - '> X 4- A'# 7, —jl-iRl^7^||7r^7 If$ftXA3 

7. 

5 4 oj) L^7t?47n Fx^r 

7, — Nigella, Consolida V 7 7 7 /MI2&.V' Ranun¬ 

culus, Adonis ^ 7—^ = ^7 AA-jji.¥x\ Xl|14;i£'4?l434x\ ^ 

7 — : |23^||$f-XA^E- 7 — Xanthorhisa, Naravellia V'—^ 7 Cle- 
matis, Pceonia, Helleborus jf T A 7 $ 7 s 'T A 0 <J£> ff^4 = T '7 7" a- Berberis, 
Mahonia, Nandina ^A x^^tifi^fli^x 

TV. —¥®%7^IJif^vf 0 

^ 1JA&7»| 7^ 5 4 &$> 7ta ( 

m a TffiiSxr 1^ V'T Mir, iiMj 7 -izfcTMffiV , 

^T^A»T%4 I »-^Tjai4 7^ij7;-#^, 4^4*1 

— v 7“4 7?, vx A: Thalictrum 7$07 A^frtlxTM 0 
cf44x ^^7iILTgU"7“iiii,^4l^L45?fT?"# A 7f, ifepTxV^j^^ Epimedium, Leontice 

- 7 7 JL 7 v. ith 7 I^TfPH7? T'T M o 

1'4^=, ^fS3L J T^ Vernation 7 iL J 7t > fl = 

AilliTffI 7 7 v-7- 4 o 

8. SHmMftjl 

Vernation ^agraS?— = 64$®. -£H&*Sg0, 

iPTH^X a#$| 7-IfjllxA3 1' IP- Arnoldi (1900) - a 
'7x4 nW}A- v 74rx7A7f, 4441^17337/ Vernation 7 3^ 7_h =, ^fjfnf7A 
g£Fii7Ti?^;^ -fH tI^|x;H|xm 

VtifljT<;± 7 Mj3i 7 ffcMflfcifc7JLA- , — i® 7 Mj 
: jg/f '7 ^S|i^l7i|7»;^7 1 «&==##XA^7 3Sg^y vg# 
xMc^-T A A-& 7. ^ ^®Mt* xlcAl^S^AA^.^JglJ^T A 0 XfoH x 
PJt 7 ili VfM'tiitrM'F'l xHiLh- fijA ^ 7 , tCF- 

^x §*=7 k& 7 x « = is ^ a a ^ 7 ^ @ * 7 $L$m nurr 

V , i*t 7 Areschoug (1898), Wettstein (1898) a V , 7 ajV^; = TE^ 


— 17 — 
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ii m m 


-s s m 


f- + &mm Vernation 7®' 

5t V 7 *r 7 > M^7ff#7f7 7 0 BUf 7 7 -£ 7 j&Rlfi 

v =• £zM 7 v4-Mn v±§# - FFIflV t 
Delphinium ornatum Bouch. 7—01 > v7, llfc 7 

##£[7|g^v;f x^nriz1^147^, 

B#®^, 7 7jSfta-##X3l4^''g&#7, iUc^— 

Id 7 j#|g h 7 v - HMg# 3*C 7 $f|| 1 7 ^, ^77 T^ 0 

#'7x^3£—7^tf^7*4i^IgW7:r444 4 = , 7 V 3 i;—“gSW 
J:7^z:7^^^ i; ^'7r477 4# 7 tRST"', Ifr# 7 

-7C7"x 7 "_h 7 $f3H, |p 74 7^, -ifcf£'-7x 7 

77- 7 vft'J^x7 7 7, 7 gf® 7 f§ F Fill7?X, $£ 7 ^jfcfc 7 £ 

m'-M~M x ^^ 7 7 7' 7^o 7;7 7^V^tj7^^, Fig. 7, 4 - 
47 7#n7.iM#c 7 7 7, 3 1 ; 5gV^7^^iS7^7^ =r >77, ^7f 
Consolida-type >P4-77'^^7 Vernation 7^x7r7;V 0 — 

4171477=177', 7 7 |I«7l;l -Jf7^^I7t| 
x 5*$^ 7, 7 V 7 jgl 7 #7 7 - §t# 7, it#^Hl3fc4ll!j 7 -t 7 = 3 

7r||i-fe7yf4;i IP4—Id 7 fg^7, 1^4 7|ib 7:||# 7fi 

f=37r. i^f^t^7l^7F Iuia7±l#7in7|^»c7^7 
.(5 ^73 > i/TRIf^T;^ fi£7 7]tfc 7±J§#-^, —Id 7 #iSt 7 
®@ = 3 1 ; f 77 ift 7 f 7 r, ^ftl 7 rii> 7 7r4;i/lf (Fig. 14,1), 
MS V 44 7 Vernation 7 ^^7 7 T^T* 7 , 

^)®®-^ 7 V- 4 / f®fn] 77 ' 0 J!Sx' 7 ’^ o |§7itu- Consolida-type 7 f||g; 1 7 

7 ffiMWf 7f, 7 7 lib7 7#®-X774 

;7 0 3 ^^^6^0 = 3 '^ifli, 1%4 7 #[S}7 7Klt-fex u^yfafifi 
W7©1^7y;u 0 

Adonis, Pceonia, Delphinium, Ranunculus, Ni- 
gella, Aconitum (Fig. 11. 2-7) ^ 7 l?3g| = ■==■ 7 X'# 7 W7 0 A 7' 7^& 

liJ 77 lil'ir Vffi7cVtitli > xH^ix a#j~M 7- 3 '7 x, li 
^f'7# , |ni* 7gii-fe7 WV- 3 ;v^&7 4, 7 7 Vernation 7^lt7^> 

U ^ 3 M#H7f, #7^7f--4^Q >7 ;i#Ig 7', F 7 ±§# = ^#il 7/g 
'1§44 7 Vernation 72jy^7, IK4 77 744^7x-ftf} 7. 1 Srx^iT 1 ' 

V'>y*4 0 Nigella T^lpt — 1 73^7 $ 7\ Vernation 7^11$: — -^# 

— 18 — 
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$2# : .5 l«t) L A tz p\- Ik if' 16 All®#! x = 4 r (1^=1 


y'y At' 4-7~ A Q 3V^p]?|.3 iJ 7gj&7^r*, 

j£ / EMU# 7 HM V / It^: 1 -fe X A y~ , V |V 7 #!F - 3 IF > 

WFyf, £_ > ft-flb V A x 7 ^ Caltha y^T y , Arnoldi (1900) ^If® — -^t 
'>n^p r'7> 0 = 14,2-6), 

(Ochrea) ft## 7 ^ff« 3 '* 

^ wF^Jf^ y S v;i = iIV A\ #£'yy-#L2S[ 

7 Vernation :Jg#'A V 7"fv^^t7^^ 

ijI$E7$:3?A^ VAX =• MiF 0 A A y jto A^ y y fillx^ y Vernation y 2g 
v i xA- ^tsw-T'-}'* v?m i' 
i yrm^A 0 



Fig. 14. 1, Delphinium ornatnm Bouch. 1^ t'A e 5 i MM 7 tyM , HI.® 
(x30). 2-6: Calthapalustris L. JLA,;^ 5 5 5 0 2, AA'IEMo F l5 Tff|i / i£^l o 
F a , F x X Sl|f rl3^I|yf| 0 B, US I W( * 2) 0 3, ~Fi$ ? WM (Ft) 
J3t®(x2) 0 4, 2 =^tsxy •=& / 2; 7 (Fj) yKfc^y^-^/o B l5 Fj 

^ w /« (x 2) 0 5, _t^ /»(F a ) it® (x 2) 0 6, w*-&W7 wl mm 

7 Vernation 2 ^x 0 Oi, Fj - PMJ x 7 'ft'ifcf® (Ochrea). 0 2 , F 2 7 

mm o B, us 2 Mo B„ b 2 , y U yV f„ f 2 / »/Wo, 

=^Fb 10^@- 3 y y^^4fcv^y* y Vernation yg!)^;^, Vyill 

V^yMf(S]=3;^yr^ty, ifckyay^yy 

Stllxf^ y Vernation 7 ^M7f —7 v y $tH 1 Jf> 7 7tl 0 ^ 

y A A A y ^n V^Fh10^§cS — 3 IF Vernation xn, Vernation / gtfjt V ^» 

y yy if±=xs % m «it#y/M^yt^^ 

3f I Vernation 7 gy^^, ^FhI^^S = 3.7x| = A y vIF 


— 19 — 
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% -t* = % % -tm 


= v , #iro ■?*:#&•-7 

5, 3 7fx^7fS®ii7®V^ 

H^y- Vernation 7 ajy^ 7 ip x ^e- 7 y v$t = fij = $§.£r 7 Vernation 

7 7K^-' n , j^;HjTy^p H ^WH I'A'ShM-WtJ 

yfl'7 7 ^'T;V 0 


'> y 7j|y- /L'Ml 


9. ^a^JSF^-^ii^/^fchSfivS 

tuIS^'S^- 7^ii|3 i; Vernation ®“ Mft^ 

7 Vernation 7 SJ1], % € y 7 JxMf - , 7 ^ 

j\s Vernation 7 =HIW1 — 
7 A T , Bfc 7 ^ira 7^ =* 
F 1 X^ 0 

ffc V|S 7 ^S.y- Ad§pE£ 

Coptis VVn 
H tU 7 Coptis trifolia 
(Fig. 5, 12), £{U/ (7. 
quinquef olia (Fig. 5,10), 
7 (7. japo¬ 
nic a 7 — ||^fS^ if'7VI-' 
V', 7 v^7 Vernation 
V' v Anemone- 
type 7y ^g£# 3?yvjvii; 

&-f-^i - SI® - 

■Mf [r| 7?" BH Q r’7^ 0 
Fig. 15- 1-3 : Anemone narcissiflora L. fi < § Ai/'t> if .~. . .„ _■» „, 

I,*t*xl/!U y/|»(««U y y Vernation,, °‘ m,ct f u 9 a T* C.la- 

4-5 : Thalictrum fceniculum Bunge (/ytt^^|o 0 4,1?- nakce ^E10:* jp.Hfti• “ 

?t5’^( x l/4) 0 5, v / Vernation 0 6, Ranunculus aquatilis _ _* „ ■ 

L. fiSfSr, Sfr 7 0 E® 7 ^x o |BJ —y , C.fceticla 

V^sfr^ill|r^-*XA 0 ffl 7 _hif#" ( x i0) o A if, 

7-10: Ranunculus flagellifolius Nakai i/- £ % AjW. 5 tf 0 7, 

W«W(xi/2) 0 8,' 7 7#*^ ©/ (x5) 0 9, Vernation 7 

«^If/«»(x3) 0 10, v/W(x6) 0 Thalictrum 7 

T. coreanum (Fig. 4, 11) 7 %ft 

— 20 — 
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5 & cn> & L ti'ft Pc tf 36 WPrWity 7 =• M 1 r- C*=’) 


—fflfjlllx, f\ T.fceniculum A t !d.A^ £> ■£ O 

(Fig. 15, 4) >A'7 7 |£|eJH&x7 )ls 0 ffijL'-Mink 1 A'7 7 

T. fceniculum -T'^r^, 7 7 Vernation 7 (Fig. 25, 5) -''vfffj / Thalic- 
trum 1'^A 7Mf )\s =r i ^ff/J^ 7 flilfV#7HH — 7LA^n V Verna¬ 
tion 3 !) 7 f', 37 0 

Ranunculus ^'^MUPbI 7 = A 7 ,|M£Jp.!|j|(72. flagellifolius, 

Fig. 15, 7), 'MM. (%■ japonicus, Fig. 5,5), #lS>fjlL 

-fttaJflHIS (72. Vernyii, R. asiaticus, Fig. 5; 6-7), ;g£7x IMfc — HfcfsJlHiS (R. 
aquatilis) ^JMUx 7 A7f, 7'7'x^fr7v|jl — Anemone-type 7 Vernation 1' fg 


7 A ^ I- ATB^Aq 7 I- ^ ^^t{4vV[ ! ^7 Ranunculus flagellifolius te@ 

S-^7 7^ 7 , 3 V ifKggfift = If® -x^}Av A'0 H x A 3 h ^#f3S|^f - 
Jtb 7 ||7 WW 7@7 xfffl (Fig. 15, 9—10) A'^, g|5Ht® A' 
A A AA Anemone-tvpe 7^il,4fcM h JjLA A#A A, jpcAfJCftA R. aqua¬ 
tilis 7 = fffllS A 7 7KH V Microtom 7 = V A A JL ^ - , ~"f@ 7 

iH^A^otfcxT A7 7 , ft-gAp^A'H®^ 3 1 H&fra^fExTAtf, 

(Fig. 15,6), 

H J!S Anemone-type -Aww > 7 ^^Al^ft^ll^ A'A 7 0 fgf 

^ — ||x;v 7 ||)C’^fS^ 7?. parnassif olius, 72. cassubicus, R. cre- 

natus^f' 7 R. Lingua, R. gramineus, R. illyricus fp 

7 Vernation A'7 A A\ 7 7®:# A7 n Caltha-type A F7>^iJ-x' 

Miyakea (Fig. 6, 6) 7 ® 7 7 = H®-^jA $ , A7x 72. 

flagellifolius =iDlx^jA 7 ^£g'A < ‘$l®x7 9 , A = A 7 51 x Anemone-type 
— A A-* 7 1 ^^gx A 0 

Anemone — -&Aw-ll(iS (A. keiskeina ), (A. flaccicla, A. narcissi- 

flora, Fig. 15, 1; A. stolonifera, Fig. 5. 2), HpI|JC3|| (A. japonica) % 

ISx AJ§L = fEUSUC^I h A 7 7 ■=£■ 7 (A. cononaria) =7j7'M 7 A #|iA’7 A 
A". A. narcissiflora 7 fA7 r^x7rII|gA Anemone-type 7 Vernation A 
®:X 0 IP A A. narcissiflora 7 Vernation (Fig. 15, 2-3) 'ftp, 7 Awewowe — 
4rl§[A Xw IK®- ^jAt, 'ffcg®7f BJ! A A A - j7 A, 

fjj=||;x:7 Callianthemum Aquilegia-type — jp|;A|f|jjIg7 TA^PA— 

A Vernation AA^AA7 xTA 0 

^ X A = ^ 7 7 ^ fljr , A A'a-^—JS 1 ^ 7JSgyx7 ^AA 

IH'ftjA'TA' ]' •=&, Vernation 7gyy^A^5l, A, Anemone narcis- 

— 21 — 
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A/Zo-m WM &§— 7 3§>£x f T7t' 0 =- *A #, 7 Awe- 

mo«e Mi 7 7 W4jt 7 M- - X A' t* ft if 7 7r+;V3 

- i!0. 7 7 ^ X 7l/|HJfI4[ 7 Vernation 7 JL7i/ — Glaucidium (Fig. II, 

15-17), Hydrastis (Fig. 5,15 ; Fig. 6, 33-34), Trautvetteria (Fig. 11, 10-14) 
7 7 MM if ^3 l - '7,31±b - Sghrodingek 7^f|| Zyklische Spreite 

^/fijXPiiif, 7 7 Vernation -^'$:7x;jf}7L — ID—7 , X.MM S Ifi 

T5^7l/flflt Anemone V Ranunculus S iffcA '^&7 h Hf'flJJ. ■'>7' j3 FA'3 ?, 
Vernation 9 7 v ^ h •=& |WJ—7 0 3 ? — 7 7!/ Cimicifuga, 

Actcea, Anemonopsis, Epimedium, Caulophyllum, Nandina 3f ^ Anemone- 
type 7 Vernation x TA'if, 7 f AHHift ^ ^ Thalictrum, 

Ranzania ■>' Anemone-type x7n77 0 Trollius 1 Anemone 7 N-igella 
1 Adonis cestivalis i 7 u y uMMdf§§{i^ X, Achlys 1 Coptis trifolia 1 
= 7 ■yw^^M7F^77fA i 

Vernation 7 7 v 7' vy^7 =]S§IJil V7t/ 0 

'7 xlUfl^A”® 7 xiiHlsJ. '>74/*, ;P|I§FbIA' X 7 Vernation 
7 SLM; 7^Xi^l7t7 0 XfuSB 7 ® iJ IWf-Bft 7 HSftiJ 7 * 

Vernation/ n|hJ— 7 -11X71/=r ^-7]E 

Vernation 7, MM 7St4&-® = Pflfl'7At£}|gxA't 7 r^t 
A % - 3 7 flfWSC 1 IS 7 7b 3 > Diez 

7 m-MM 7 -^x *. Vernation 7 7 - #jt X 7i/$J 

7 r ^’>r + ^7 ( A7 7^nv=t 1'^ p t. <Dh EifiltPelb A'f-4 —7 

^ 7 |5Sx->^7>74 0 

io. m & & ■$£ m 

3i <D& v 'zb A fAMtf 7@^|g 7 Vernation 
T71/A, K 7 HlgMx firlflj^jltxTVl/ A 7 i£7£[lx X 1 ,T>7, -jfc '7 7 

Vernation 7#f@i; 7 Mxt - iMS±]E^ 7 * 7 ^ 

''HA sum* 7 A 7VT7, XMJf 7 

mm; mm^mk .spiiw@ 77^n 7 ^ 11 ^ 7 ^:^- 

M3 Aff/gx 7 0 7 7 7 Alif#1J 7 7 0 

1. Vernation 7 11 §,[ 7 mt - M x 7V 3 1 if 7f. 7^ 

|^|B]lP7'^j'^(Revolnte) X7V^& 7 , [EiJ^(Obvolnte) x7V*7/^7 7 7,Podo- 
phyllum , Diphylleia ZH§7 P|^/f A 7' v^e H®- |fe[BllP7' (Invo- 
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lute) suffix* 7t| 

2. 7 '7 7 ISJIISj^ 7 Vernation 7 V 0J5 Q - 

MM'XXA =r 1'if#^, K 7@Lj§ = $$'7 i ^& P 7j£ = |f|lg7 TA^PEt:?* Vei’- 
nation V Ip 7 0 =r t^ 7/Jy#V 3 h, §Ut 7ft|| 7 it-giT-=f K 40ISSI& 

t 7 v 7 vx, 

h-, /T;v^e 7 > ,@7'wv o rfn 

7l?H||*j^ra|gVV^, HE ^ ^ Vernation V^X 0 

3. f0jfe3§|7 Vernation 7 tT—‘ / fISl 7 ||-MX X Vernation 

X^M^X h X y fk f =* =r — MXf 7 X 11407 Vernation 7Sjyy£ 7 p},Berberis- 
type X$feXs< Caltha-type, Achlys-type 7fl#f^ 

#, 7 M^XVfct 7 Z^ST*^ [If^Faffiic = if^Xr "7 WU 0 ft 7 Podophyllum-type, 
D iphylleia-ty p e ^ 4g 5) -UHSl 7r+^if ( #, 7 fg Sg 1' ^ &. X Myfcffii “ M x ^ 0 

4. Vernation ^ —-fll 7 J^JoElK) = 3 '7 riif^;!/^ 7 X^'T ;V7 j X „3|! 7 

MU - M ^ xfrM B.H 7 - IIM 7 7;^1^1-^7WV^\ $*7 

^JfX^M^Y V 7 Schrodinger (1914) 7®^ h , Vernation 

sm#* sna =''&&■? 0 m*'-msm=n^. mYx^m 

7 Jf liMW - M '' v, =r u #* l 7"7 -f - + iO i# ^ .= ^, 

Vernation ■>'%?& 7#tfpf NigeHa-type X^ Mahonia-type h^~A 0 7 v — 
Jx 7-4011 7 -*gfcfr 7 ?tXK, f B J '7 7 giJt 7 iRUi^llEfe V 

y 7g7 ity r--4-7-4 = Nigella-type, Mahonia-type ® 

7 Vernation X7p7 0 

5- EtSt 7 ip, Anemone XftfcA X^ y !§ = 

3 '7 V—^ XXX-XX\ it 7 i^jlt h Vernation 7 h 7 Rfl =• X A 0 

6. Efefggy h^ 7 TMIEz 1 ^, Jc J^WM 7 OT* Mvmy 7 v^i?\ 

gy h Vernation 1 7 Rfl - ^0J§ Q V 7 7 v 7* A 0 X^^^p - XX xi4)~M 

71&H‘-te 7 7 f|3 7 v 3 y 7 KEHtR'K '7 7 

7 h , Vernation - 7 glJjt 1 7 PeO = ^0j! Q ^ 7H1 0 

7 . MW-mm, m#£ffiy itit«txt 

5 V# h Vernation 7 1 7 Rfl = |^#-fyI#iIM7f ll 0 

8. — @3C^—*■4lSHi_h-^7-77 7^fjU 7 —^ 

> 7 t = if7 S4fc7f T 7V 1 ^ ,MHIJ 1 '7 xxmm-mm 7 Ver¬ 

nation 7 ajy^; — ^ x ;v 0 

9 . B#-^-«Ji 7^7V^7^^7;\ a V^^7 Ver- 
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m fa m ft m m 


% -p = % % -p m 


nation 7 y 7 !|{{j^ V X =r 1 =£~7 jv 0 ij 7 2 #n VStl-tiX''# & V ■=£ 

St*^ l "4 if, s&W&ffiffi.-&.'??'*■ 3 

V Sl--'^r7;i/ Vernation 7 2^7ig5Eif„ -— l^if-fe 7 

x 7 {{pfc t M s y x;u Q #t’7Vi/7 S /m V±JHf S: Vernation 7 
S 7 P 4 v 7 y* T As 0 

10. -'M# y ^M^IMPM 1'•y-f'M l—SMx^S Vernation 7|x 0 7 1'"'•iSl 

i-f^M77;vf-77r^ RTtg^T^ >J , 

3 V x7=r v 7 #J*r- Bf^xxu^nv Vernation 7^7f+ ^ D 

{0.2/ Anemone narcissi flora 1L. (i{^/v\^i>ff7 5/>,, {{fJ7 Anemore 
7 7 X 7P =■ 7 X, Vernation 7 ip Xif, n 

y *Pl3SE* Bfl— 7 #J ^ T ;U Q 

11. X X'Zl / l§if [WJ—- 7 Vernation 7|j!)^;7ipx 1 -=&77/ 

v, 3C'77Kti=@^^»vms:-5£^^, 

$IJ y Mzk 7 Vernation 7^X3 >^&Txi/ 0 

12. J^_h — a '7 V, 5 4 <D 1b U$$ v' & -T7r/\ V ernation 

1 7ri^VPJ«0^@- 3 IPVJHM 1 'XV® 7# 

#fc - x 7 ilfijif^fl 7 — M» 7 7/ =1 1 if M xjth 7 7 5J- 

t^i7llo {H x jfcb 7 ^ 71S^ S^M7i=tr7 

7 , = 3 yfWff-^3 

l'if7;u o 

- it v , 7 -^il||-fe 7x7 7X/jvHjn®%gg 7 

^J3cilfe= University of Virginia 7 S. L. Meyer J^=-^||f 7 ;|r7i^X7/ 0 
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Resume 

The differences of the vernation have hitherto been often regarded as one 
of the characters of systematic significance, and were described by Diez 
(1887), Arnoldi (1890), Hansgrg (1903) and many others. 

In the families dealt with in this paper, however, the vernationhas not 
been studied except by Diez (1887) and Tischler (1902), and the present wri¬ 
ter has made a comparative study of the vernation,.in order to know by what 
kind of factors the vernation is influenced and in what degree it may be reg¬ 
arded as one of the characters of phyletic significance. 

The results of the present study are summalized as follows : * 

1. The vernations of the ranuneulaceous and berberidaceous plants are, 
for convenience’ sake, divided into 11 types, such as Berberis-, Caltha- Helle- 
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bonis-, Aehlys-, Aquilegia-, Anemone-, Consolida- Mgella-, Mabonia-, Podo- 
phyllnm-, and Diphylleia-types. All these types of vernation, except those 
of Podophyllum, and Diphylleia, are of an involute type or its modifications, 
and no ex amples are found in which the vernation is revolute or obvolute. 

2. In the seedling, the vernation of the first and second leaves is simpler 
than that of the senior leaves, and does not, as a rule, exhibit the type of ver¬ 
nation characteristic of the senior leaves of each species. 

3. Considering the vernation in juvenile leaves and the developmental 
process of vernation in senior leaves, the writer supposes that the Caltha- 
or Achlys-type, except the Berberis-type, represents the most primitive type 
from which all other types of vernation might be directly or indirectly de¬ 
rived. But the Podophyllum-and Diphylleia-types are considered to belong 
to a separate line of evolution. 

4. The posture of the petiole when sprouting-ereet or nodding-is usually 
regarded as a stable character of the genus, but there is no relationship bet¬ 
ween this character and the type of vernation. The morphological and ana¬ 
tomical structure of petiole and leaf sheath, the eiclic or peltate nature of 
lamina, the developmental order of leaf segmentation and the ecological con¬ 
ditions, except space condition, do not give any influence on the type of ver¬ 
nation. 

5. The foliar leaves of one species, except juvenile leaves, show, as a rule, 
one and the same type of vernation, though their shapes are considerably 
different from one another. In some eases, however, some of the senior leaves 
are compelled by the space-factor to exhibit a modified type of vernation. 
The vernation found in these eases is regarded as of less phyletic significance. 

6. The different species of one genus are nearly alike to one another in 
the type of vernation with the only exception of Anemone narcissiflora L., 
though their leaves differ extremely in shape. 

7. ; The different genera do not always exhibit the same type of vernation/ 

though their leaves are nearly alike in shape. , 

8. In the Ranunculacea> and Berberidaceas, the difference of vernation is 
chiefly caused by the internal factors characteristic of each genus, and is 
regarded as one of the phyletic characters of the genera. 
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